Membrane lipids, selectively diminished in Alzheimer brains, suggest synapse loss as a primary event in early-onset form (type I) and demyelination in late-onset form (type II).
Major membrane lipids were quantified in frontal (Brodmann area 9) and temporal (Brodmann areas 21 and 22) cortices, caudate nucleus, hippocampus, and frontal white matter of 12 cases with Alzheimer's disease (AD) type I (early onset), 21 cases with AD type II (late onset), and 20 age-matched controls. The concentration of gangliosides--a marker for axodendritic arborization--was reduced to 58-70% of the control concentration in all four gray areas (p < 0.0001) and to 81% in frontal white matter (p < 0.01) of AD type I cases, whereas it was only significantly reduced in temporal cortex (p < 0.01), hippocampus (p < 0.05), and frontal white matter (p < 0.05) in AD type II cases. The concentration of phospholipids was also significantly reduced (p < 0.01-0.0001) in all four gray areas of AD type I cases but in no area of AD type II cases. The loss of cholesterol was only 50% of the corresponding phospholipid diminution in AD type I. These results suggested a pronounced loss of nerve endings in AD type I. The characteristic membrane lipid disturbance in AD type II was a loss of myelin lipids. This is the first time a fundamental biochemical difference has been shown between the two major forms of AD.